Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

10th International Congress on Environmental
Modelling and Software - Brussels, Belgium June 2020

Sep 15th, 12:40 PM - 1:00 PM

Thirty years of spatio-temporal modelling with PCRaster
Oliver Schmitz
Faculty of Geosciences, Netherlands, the Netherlands

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference

Schmitz, Oliver, "Thirty years of spatio-temporal modelling with PCRaster" (2020). International Congress
on Environmental Modelling and Software. 7.
https://scholarsarchive.byu.edu/iemssconference/2020/C0/7

This Event is brought to you for free and open access by the Civil and Environmental Engineering at BYU
ScholarsArchive. It has been accepted for inclusion in International Congress on Environmental Modelling and
Software by an authorized administrator of BYU ScholarsArchive. For more information, please contact
ellen_amatangelo@byu.edu.

10th International Congress on Environmental Modelling and Software
Brussels, Belgium, Ann van Griensven, Jiri Nossent, Daniel P. Ames (Eds.)
https://scholarsarchive.byu.edu/iemssconference/2020/

Thirty years of spatio-temporal modelling
with PCRaster
a

Oliver Schmitza, Kor de Jonga and Derek Karssenberga
Utrecht University, Department of Physical Geography, P.O. Box 80115, 3508 TC Utrecht, the
Netherlands (o.schmitz@uu.nl, k.dejong1@uu.nl, d.karssenberg@uu.nl)

Abstract: The open-source PCRaster environmental modelling platform (http://www.pcraster.eu) is a
long-time developed toolbox for the construction of earth science simulation models, providing tailored
model building blocks with main applications in hydrology, ecology, and environmental health. We
present the recent developments of the PCRaster package. The distribution supports the conda
package manager for a simplified installation on Linux, macOS and Windows, the usage of PCRaster
in Jupyter Notebooks, the "multicore" module providing multithreaded field-based operations,
significantly reduced build complexity, and a refactored code basis to recent C and C++ standards.
While PCRaster originally started as a raster-based toolbox, it is nowadays required to enrich support
for agent–based modelling due to the increasing scientific demand for constructing and analysing
multi-disciplinary models, e.g. calculating personal human exposures to environmental variables by
modelling human activity patterns and environmental variables. A major research focus is therefore on
LUE, a new conceptual and physical data model capable to store fields and agents. The conceptual
data model is a generalisation of field-based and agent-based data models and implemented as a
physical data model using HDF5 and C++, and providing a Python API to expose functionality. Our
LUE data model is part of a new modelling language, allowing for operations accepting both fields and
agents as arguments, and therefore resembling and extending the map algebra approach to
modelling. A major software development focus is on providing model building blocks usable in a
high-performance computing context. We currently work on a framework with parallel and distributed
model building blocks using the HPX C++ library, allowing to scale environmental algorithms from
single nodes to entire compute clusters. In our presentation we give an overview of the 30 year
development history of PCRaster, the major challenges in synchronising scientific and technical
progress, and our approaches thereto.
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